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After	 the	pioneering	age,	 IMT	 is	now	entering	the	development	and	professionalization	phase.	The	
purpose	of	this	paper	is	to	present	the	development	of	a	collection	of	MOOC	in	the	area	of	Networks	




purposes	 were	 to	 create	 a	 collection	 of	 on	 line	 lectures	 in	 a	 common	 technical	 domain	
(telecommunications).	This	collection	provides	now	a	solid	basis	to	create	education	programs	either	
for	initial	education	and	lifelong	learning	context	to	experiment	revenue	generation	from	MOOC	and	




IMT	 (Institut	 Mines-Télécom),	 a	 network	 of	 French	 graduate	 engineering	 schools,	 is	 a	 public	
institution	 dedicated	 to	 higher	 education,	 research	 and	 innovation	 in	 engineering	 and	 digital	
technology.	Always	attentive	to	the	economic	world,	IMT	combines	academic	legitimacy	with	strong	
corporate	relationships.	
                                                       
1 Project	supported	by	ANR	program	investissements	d’avenir	–	FLIRT	stands	for	Formations	Libres	et	






13,660	 students	 are	 studying	 in	 Master	 of	 Science	 in	 Engineering,	 Master	 of	 Science,	 Master	 in	
Management,	Executive	MBA	and	PhD.	IMT	is	strongly	involved	in	the	production	of	MOOC	in	French	
and	 English	 languages.	 Since	 2013,	 45	MOOCs	 have	 been	 produced	 and	 broadcasted	mainly	 on	 2	
platforms:	 FUN	 (France	 Université	 Numérique)	 and	 EdX.org.	 Scientific	 domains	 covered	 by	 the	
MOOCs	are	Networks	–	Telecommunications	 (subject	of	 this	paper),	 Sciences	 for	engineers,	 IT	and	
programming	and	Digital,	energy	and	industrial	transitions.	
MOOCs	are	a	pillar	of	 learning	 transformation	at	 IMT	 in	Graduate	programs.	MOOCs	are	 currently	
used	in	the	framework	of	core	curricula	in	engineering	and	management	courses.		




Networks	 and	 telecommunications	 fields	 are	 historical	 education	 domains	 of	 5	 IMT	 engineering	
schools	 for	 developing	 professional	 skills.	 Although	 MOOCs	 have	 a	 similar	 purpose	 as	 classical	







Knowledge:	 	 mainly	 based	 on	 video	 lectures	 to	 establish	 knowledge	 and	 quiz	 to	 enforce	 it	 and	
evaluate.	 Theoretical	 concepts	 are	 developed,	 vocabulary	 is	 defined	 and	models	 (mathematical	…)	
are	described	and	explained.	
Practical	application:	the	associated	skills	are	developed	through	case	studies	applying	knowledge	to	
real	 cases.	 Learner	 has	 to	 apply	 his/her	 knowledge	 to	 solve	 a	 problem,	 evaluate	 a	 situation	 and	
propose	a	solution…	




Duration	or	 organization:	 5	 to	 6	 chapters	 (or	week).	 A	 typical	 chapter	 (or	week)	 consists	 in	 4	 to	 7	
lectures,	a	use	case	activity	and	an	on	line	laboratory	activity	(e.g.,	simulation).			
                                                       






First	 section:	 	 contains	 personal	 questions	 (who	 are	 you,	motivations…)	 useful	 to	 analyze	 student	





Most	 teachers	 implied	 in	 the	 project	 produced	 their	 very	 first	 on	 line	 lecture.	 The	 project	 also	
recommends	the	building	of	multi-teachers/schools	teams.	This	has	many	advantages:	less	work-load	
for	 each	 teacher;	 benefit	 from	 teacher	 best	 expertise	 (practice)	 on	 each	 issue;	 content	 reuse	 by	
teachers	in	their	traditional	lectures	and	also	increase	teachers	skills	to	on	line	education	(production	












The	PowerPoint	model	 can	be	directly	used	by	professor	and	given	 to	 the	video	production.	 It	has	








Are	 they	satisfied?	Where	do	 they	spend	 time	or	get	blocked?	The	 forum	provides	a	 feeling	about	
learners’	difficulties	but	very	few	students	are	posting	on	the	forum	[2].	According	to	our	experience	





The	 graph	 (Figure	 2)	 represents	 the	 exercises’	 success	 rate.	 Columns	 represent	 exercises.	 One	
column	 contains	 all	 learners	 who	 completed	 this	 exercise.	 It	 is	 made	 up	 of	 several	 groups	
representing	the	learners’	distribution	based	on	their	results	(below	0.25,	from	0.25	to	0.5,	from	0.5	
to	0.75,	over	0.75).	 This	provides	 information	about	where	 student	have	difficulties	 (grades	below	
50%)	and	how	many	have	done	each	exercise	(one	exercise	per	column).	
3.1.1. Diligent	learners	evaluation	








We	 define	 as	 “diligent	 learners”	 (one	 can	 also	 say	 assiduous)	 students	 that	 did	 the	 first	 graded	
exercise	 in	 week	 2	 and	 week	 1	 exercise(s).	 This	 criterion	 is	 useful	 as	 one	 knows	 that	 a	 strong	
proportion	 of	 learners	 drop	 out	 during	 the	 first	 week.	 The	 “diligent	 learners”	 proportion	 that	






exercise.	 When	 browsing	 over	 each	 bubble,	 percentage	 enrolled	 students	 and	 active	 students’5	
percentage	 are	 given.	On	 Figure	 3	 the	 first	 graded	 exercise	 in	week	 2	 is	 ES02	 also	 reading	 bubble	
(Column	Total,	Line	ES02)	gives	“diligent	learners”	number	and	percentage.		
                                                       











MOOCpilot	 measures	 many	 other	 criteria,	 including	 forum	 performance	 (number	 of	 posts,	
unanswered	 questions,	most	 active	 learners,	 etc.),	 individual	 progression,	 students	 list	 that	 did	 an	
exercise.	Interested	reader	will	find	in	[PLA18]	more	information’s.	
3.1.2. MOOC	global	evaluation	












The	 final	 QUIZ	 asks	 students	 to	 scale	 their	 perceived	 skills	 level	 mastering	 before	 and	 after	 the	
MOOC.	 Each	 student	 evaluates	 its	 personal	 skill	 level	 in	 the	 range	 [0,	 10].	 The	 Figure	 5	 shows	
students	 responses	 synthesis	 for	 MOOC	 PRD6	 session	 8	 (spring	 2019).	 A	 graph	 shows	 response	
definition	and	an	average	 is	computed.	MOOC	PRD	session	7	(Autumn	2019)	 is	also	given.	One	can	



























40	%	 in	Africa	 (French	 speaking	 countries).	We	have	observed	 that	 for	 the	networks	and	 telecoms	











(6	 to	7	hours	per	week),	Propag-Radio	assumes	very	good	knowledge	 in	Physic	and	 targets	master	
degree	 students	 also	 many	 enrolled	 mays	 have	 abandoned	 after	 pre-requisite	 quiz.	 Even	 when	
difficulty	and	pre-requisite	are	clearly	presented	in	the	MOOC	description	many	learners	enrolled.		
MOOC	name Average PRD_6 RO FTTH Propag	radio SR_1 SR-2 LAN_1 LAN_2
Targeted	audience	 pre	Bachelor Bachelor pre	Bachelor post	Bachelor Bachelor Bachelor MOOC	PRD MOOC	PRD
Enrolled 7267 10246 6250 4325 6352 6080 8313 5774
%	started 14,4% 12,9% 22,0% 30,3% 6,0% 8,3% 8,4% 18,9% 8,5%
%	diligent 9,3% 7,8% 14,0% 18,6% 2,8% 7,4% 7,2% 12,6% 4,3%
%	success	 6,5% 3,9% 8,9% 15,3% 1,1% 6,2% 5,7% 7,8% 3,4%





PRD_6 PRD_7 PRD_8 RO FTTH Propag	radio SR_1 SR-2 LAN_1
Average pre	Bachelor pre	Bachelor pre	Bachelor MOOC	PRD pre	Bachelorpost	Bachelor Bachelor Bachelor MOOC	PRD
Skill	gain 2,46 2,38 1,71 1,78 2,02 5,35 2,68 2,11 2,30 1,81
Estimation	before 4,46 3,92 3,91 4,17 5,53 2,68 5,35 4,61 4,54 5,43
Estimation	after 6,92 6,30 5,62 5,95 7,55 8,03 8,03 6,72 6,84 7,24  
Figure	8	Skill	gain	comparison	
Collection	 impact	 on	 enrolment	 is	 important.	 A	 communication	 for	 each	 new	 MOOC	 (or	 MOOC	
session)	 is	 made	 to	 all	 enrolled	 students	 of	 other	MOOCs	 in	 the	 collection.	 Important	 enrolment	
peaks	are	clearly	and	immediately	visible.		




PRD5 PRD6 LAN SR FTTH
1239 1329 1929 1768 2465






















And	only	45%	of	 them	obtained	 the	certificate,	 this	 is	much	 less	 than	 in	a	classical	 teaching.	Some	
learners	did	achieve	a	pretty	good	grade	in	the	MOOC	but	did	not	make	the	proctored	exam.	Queried	




One	 can	 also	 observe	 on	 Figure	 8	 that	 from	 PRD6	 (session	 6)	 to	 PRD7	 (session	 7)	 the	 skill	 gain	




IMT	offers	several	MOOC	programs	for	developing	skills	 step	by	step.	 IMT	MOOCs	are	proposed	 in	




A	 three	MOOCs	 sequence	 in	 the	domain	 “networks	 and	 telecommunication”	 has	 been	planned	 so	
that	learners	can	follow	MOOC	AALDT	(January	–	February)	then	MOOC	PRD	(March	–April)	and	then	
MOOC	RQOS	(May-June)	Communication	has	been	made	on	the	sequence	as	a	whole	and	not	MOOC	






But	 if	we	 look	on	“started”	Figure	1(Figure	12)	 results	are	more	disappointing.	There	 is	no	obvious	
proof	of	student	commonly	started	2	MOOC	increase.	The	proportion	of	starting	student	decreases	
from	 first	 MOOC	 to	 second	 and	 third.	 A	 possible	 explanation	 is	 that	 the	 broadcasting	 period	 is	
probably	the	most	important	criteria	upon	student	availability	to	perform	MOOC	activities.  
ALDDT PRD8 RQOS6
NB	started 1112 867 445
%	started 33% 22% 12%
Nb	started	common	to	ALDT		and 1112 194 40
%	started	common 100% 17% 4%  
Figure	12:	Anlysis	of	started	
4.2.2. “Networks	basics”	program	with	certificate	
The	 program	 “Networks	 basics”	 composed	 of	 4	 on	 line	 courses	 	 (ALDDT,	 PRD,	 LAN	 and	 FTTH	 see	





Communication	 is	 made	 in	 newspapers	 and	 radio.	 ESP	 has	 enrolled	 75	 students	 in	 2019	 session.	
SPOCs	were	sequentially	opened,	one	every	month	and	remain	opened	until	the	end	of	the	program.	
Weekly	 mail	 was	 sent	 to	 students	 in	 order	 to	 maintain	 their	 attention.	 Teaching	 assistants	 were	
available	to	answer	to	students	questions	but	they	had	nearly	no	question	on	the	forum.		
Teaching	 assistant	 are	 quite	 passive	 and	 only	 react	when	 triggered	 by	 learners.	 Conclusion	 is	 that	





Encouraged	 by	 observation	 about	 public	 MOOC	 professional	 audience	 (cf.	 parag	 4.1.1)	 multiple	
marketing	approaches	have	been	experimented	during	 the	project	by	 IMT	 lifelong	 learning	 service	
(Telecom	Evolution	TeV).		





short	 and	 modular	 trunks.	 Shorter	 modules	 have	 been	 set	 up	 such	 as	 a	 single	 course	 (SPOC)	
associated	with	 a	 learner	 progress	 survey	 available	 to	manager,	 a	 teaching	 assistant	 to	 answer	 to	
learners	 questions.	 An	 administrative	 person	 to	 enrolls	 learner	 and	 responds	 to	 technical	 issues	
(questions	related	to	the	platform).	A	dedicated	platform	that	provides	a	completion	process	(learner	
must	do	sequentially	the	course)	has	been	used.	Even	if	this	proposal	got	a	very	good	feedback	when	
proposed	 to	companies	 the	number	of	 real	customers	 remains	 low.	The	use	of	 forum	 is	also	quite	
inexistent	also	 it	not	worthwhile	 to	pay	 for	a	 learning	assistant	during	a	 session	 if	 they	act	only	 in	
“reactive	mode”	and	not	as	coaches.	When	a	question	related	to	the	content	and	needing	an	expert	





































MOOCs	 and	 SPOCs	 of	 the	 collection	 include	 labs	 using	 simulators	 to	 be	 installed	 on	 the	 learners’	
computer.	This	raises	multiple	difficulties.		
- Simulators	works	only	on	computers.	This	eliminates	learners	on	Mobile	phone	and	tablets.	













Consequently	 a	 significant	 effort	 has	 been	 made	 by	 the	 project	 to	 provide	 on	 line	 lab	 access	
(simulators	 hosted	 on	 a	 remote	 server	 in	 the	 Cloud)	 specifically	 to	 allow	 professional	 learners	 to	
perform	 lab	 from	their	company	and	to	avoid	students	 to	have	to	master	computer	sciences	skills.	
Solution	developed	by	Procan	company	 (FLIRT	project	partner)	 is	 to	perform	 lab	hosted	 in	a	Cloud	
server	with	all	 interaction	in	a	learner	browser	screen.	Teachers	configure	once	the	virtual	machine	
in	 the	 cloud	 so	 those	 learners	 don’t	 have	 to	 do	 it.	 Learners	 have	 just	 to	 click	 on	 a	 link	 inside	 the	
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